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1     21   ■2'.  I       1 
i     2:1    II     I 


+  :iO  (10 

,    21  r,;i 

t     20  07 

4    20  06 

-t       0   12 

+     0  04 

-     0  2.S 

_    n  2s 

THK  >vy.<  ntiix  "I'K    iiiNAin  «    i  m  m. 
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MKASl  Ul>  111    0'   TAl  lil      ' 


'iuhtvu'H. 


+    S.'i 

:ts;  2 

I  '•■1 

7,V   1 

HS  2(1 

I'l  III 

_ 

0  ns 

_ 

n  is 

F''^ 
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,,,   „,  I.    Ml'iN-    "K     IIII-    DiiMIMt.S    ull-1  l(\  M'llt^ 


Ml   \>l  1:1-^   "I    "     I  \M:I      <  „Hcladil. 


MOi 


,V,H):l 


.'t|  I 


Vrt. 


^rvTlw^-i    VH.     |Wtl    VVl.     |W,.,    Vrf.       W..j_V^_WuJ*>l_|W«- 


5 


I.->M  (lis      f  »■-•  :<" 

4:i7..'   IVi       f    vj  7(1 

-I 

I 

;;:;:,::  .,„„.,..  wia^,  \  +^m  i  +"-*'j » +«»•"",' 

44C,>,  c;4,;;       i  111  >:l      1  ^  ^,.7,,      j 

4340  r.iu 

4:i-.'.")  ii:i',i     *  <■!   1" 


Wiiiilitpil 

int-uli 

\\ 

Curv. 


HKI    II  f  Utili. 

.    o-u    I     -    "  -1 

-     0  2H 


f    '.11  HI 

-    JT  IT 

II  I  I 

11  -'^ 


1 

f 

41  *.>      I 

.*(  77 

' 

+  6>  93 

7  **■'' 

-   'JS  05 

n  iti 

0  t> 

o  J** 

u  _'^ 

\M.n,.narv    of    ih.'    luwious    w.„-k    ....    tl...    n.lii..     wlii.!.    lia^    .■uiisiil.Tuhl. 

;,ti.,n     will     ..nu      lir     i^ivcl..         It     was     i..u...l 

ic    urliii.        Ill 


i„.ariiiii     11.1     llii-     lalf.'     il''lt'.-ii..ii 

,„.,.r>~a,'V    ..I    raiTV    .hn.'i^iii    ih.v    l.'aM-M,i.a.vs    .ululiu.is    uf    . 


ill,,    lii'-t    tuic    111    i1h-i'.  a    i-iii'|-''i'l.' 


,1,    |-,,r    tlif    ii.-.-iiiil    wa,^    iiili-iMliiii'il    I'll'    ^^'"''i 


llii>    cii.n 


,,i„„    ,,,,    ,.a,n,.,l    fiiis^a.-.!    U>    .li.    l-iA    ami    Vrrk..^    „l,M.na.,u,is    it 
iv..   ,uu..il   ,..  lir  MU...   ...a,.,.l.i-al,l...     (  u„m.,,iu.,i- ly   ,li..   „...io.l    was  .lH...niim.d 

,.    H.iM.lv     as    ,,os-il,l..     ini.n     a    .•.,.,„.an>i,ii    of     lli-    .arlv     w„h     .1,-    Ottawa 
vah.-s    anil    .lu'    r.-Hir.-.i-    In,-    ,lii •.vr.io.i    iiM.i-.i-l    l.n.,.    -h.'    la.iT  sulu.lul.S. 

Tl,..  mtuihI  M.lii.ioii  .vM.llril  i..  si.rli  a  lai-i'  "..■•■.■as,,  uf  l<  aud 
,.,„..,,„..„.  .--■  of  Ml,.  ,iii>...v-  niaMii....,!  v..lu,.i,v  aliuVL  a.iv  ..h>...-v.d 
,..a,...s  a^  a..ai„  U,  li.  i.,a,l..,i".Niv  Tlii^  wa^  unduill-fdlv  ilu.  to  th. 
ai,..n.v  of  a.iv  nuawa  oli~|...va..o,.  ....a.'  tin-  l-ak  uf  ti...  laMV..  wliu-li  .. 
of   ,-uur^o    V..V    -ha.p    wlini    th.   ..........t.-...i. y    i.   UT.        lu.    tli.    tlii.d   solution. 


IllK.    -yy-<   I  l|i'-(  iil'M      HIV  \H^    "     I  V'   I'l 


.  so    km  ,  an. I    -mm      \  ,  i  Im-    .iI'      i  ^^    kin 


llicivtuic,     iihc     l.li-k     ()li-.|\.lllnti     >il 

,,,1,,. ,1„.    -a.n-    ,las,    .-pt    s^    I'MIS.    ^ry^     n.a,  .KrM.ax un.  u  ,,.•  rn.nlmM.I 

,„„.     :u,     a.MlM.mal      inal      l-la-.     an,l     „hu,  poral..!     im..>     -I-     nl.MTvaUn,, 

..,,uano,..      ai.l      .1,-     n.-ul>in.     ^nluMnn      ua-     -a.  ,-laM„>>  .        TI-.m-     .htl-.v... 
N()luliiili>      ail'      uiM-li      litre. 


Eleuii'm       1      I'l.l 1..1)-        Holuiiim 


.;tr.l  s,.liiii"ii     :ii'l-"l ' 

,.,  .j,„|        1         2,„|        I      aril  .».tli..,ii  l.i.k     iw.ilil.i.k 

'  l'r.limm..ry.  1     Sohitwii      ;  I'relimii.ury     .ii.l    Vtrk.-i    i    ..iM  N .i ki--. 

I  I  ()|,.,-rv.iii.iii<HlU«fv»lioiw) 


Period 

r 
K 


HI  0  Ul  4»7 

0  tW  0  tVttW 

wo  I     •-'«•'.« 

4.-,-  l(  17     l:i 

.-,1  (I  .'.I  II"'' 

.  u   .-,1  1    t4J  17 


140  SO 

0  05 
27  0 
.WO 
50  3:! 
+  4J"'.' 


V 

Mm.  \ei.   I     +2«  u        1  +»-iol+aro 


140-M)  !  11"   "''I              >■«>■«"  I  ""    " 

0-7.W  I  0  70                0-77'.'  1  "  '''" 

;«.70  I  ;i'.'0  I       :t7  W  !  •-■«  I-'" 

■M'  IM  I  45'0  I     M'  -a  '  ^t*"  57 

54.S7I)  ;  55-74  I       55'J07  ■"■   I- 

+  4:itiO  +43- 10          +  43  713  |  +     1-'  "•' 

-Ht7  ■_>■.■  tiM  U             t  104  7  t    "■'    I'l 

+  '.>y-70  >  +-J70  ;+  'Ml  1  ^    -"  " 


■n,,  ,,uio,..  lK-l,aviuur  or  tlH'M.  ,l..|ncnt>  in  tl,r  Micr.-Mv..  -ul,.tiun>  is 
,,,„.  ,.,  ,,„,  ,,,,,|i,„inur.v  rlnnrnl-^  in  ra.h  ...>,•  iifinu  not  M.Hi.-irn.lv  rln^r 
,„,|,n.Mn,aliun^  ..,  ail.-u  ti,r  m.,,,,,.!  onl.r  .lilYnvnt  i.aU  t„  lu'  n..t.l.H..,i,  aiul 
,a,„    t.,    the    laH,    ana    llii>    ai>u    inliu.'nc..,!     tiu     •■hni.'.'    uf    ti.r    piviiinmary 

'vaiu..s.     tl,at    tl,...v    u.T,.    I.mtvuI  ion>    near    tlir    |irak    ..C    th..    .nv^r    wiul.- 

,1„.  „,l„.,>  W.T..  M.  >itiKHc.l  a>  !o  al.n.,n,ialiv  intiurncc  li.r  least -s,,uaiTS 
.oiuti..n>  However  ,I  v.as  nut  lelt  .leMraMe,  as  wa>  done  in  Hie  :}nl 
solution,!.,  eonil.ine  tl,e  Otiawa  measures  with  thoM.  iVom  oiImt  ol,-ervatones, 
esp.rially  in  view  of  I  he  hij;h  resi,lual>  fiiven  l.v  >ome  ol'  the  1,.  :er;  ami 
it  was  ,leri,le<l  to  M-euie  furtlier  ol.s.Tvat  i.Mis  here,  ai-ounci  the  peak  an.l  un 
the    .h.>een.iinti    l-raneh    of    the    eurve.    t:.    ..nahle    a    mo.v    aeeufaf    p.'rio.l    ami 


more    eon.-i>tent    !iml    homogeneous    elements    I 


..    lie    iletermine(|.       I'urther.    the 


que.Mlun   of   a   >eeotul   spe.'Irum    >hown    hy    two   of    the    Verke^   an.l    aUo  po.^Ml.lv 
on    some    Ottawa    plates    slioul.l,    ^f    |).issil,l.'.    1,.'    x'tll.'.l. 

The  lirst  seri.'s  .,f  a.l.litional  plat.'s  in  (let..l.er.  I'.irJ.  \vas,  throujil.  an 
oversight.  unf..rtunat..ly  tak...  at  th.'  wr.-n^t  tin,.',  ami  it  was  not  until 
January,  1914,  that  i.lules  at  tii.'  pn.p.'r  .'i.oeh  wiv  ohtain.-il.  When 
these    m.'asures    were    euiiii.ine.i    with    the    earlier    um..    it    wa.s    at    unce    seen 


,,,„,„  v,n.N~  "^    M"    .-M>M"v  ....M-nvMn,n 


,1,.,,      ,|„.      plTMnll.     |..tl.M|     ut      nil    ..n  Ml..    Iw. 

.„  .     ,.\-,rt      lull     lliat     II     \\nllM    lliivr    lo    I'f 

,    , „    „..    ,ln        nl,..,v..iuM^  7  |"nn,l~  ;.,..■■.,  :.t  a,.pr^Mln:.-.•l^   -I" 

incri'M-i'l     MlHllll      ir    _     u.iv 

,  ,„  ,|,„  ,,,,,  „..,.    ,lr-r..,„l,nL:    l.-MM,!,.    -MMl.l.a    til-    l-n-l    t.,    1m 

SMinr    \'\:\<<    "I'   ilM    ^'  i\      '"  r     '  i      ,ii     .i„. 

„„„. I : i>  -  ""■"  ■'-  ^^•" ;""': 

„rt,„n,nh     „,. .1-    u...... - "'" 

„„.:„„r,..l        Tl„.   «,™l,M,l   >. I   V< I"-   -"„:,!   rl....- 

J,llial.    Dav    J.llN.llOO. 

-n,„    ,„„nl..--   nn,l    ,...n f    -i..'^.'    nunn.l    pL.-s    u..,.   ..   .li.-n    an,l. 

■    ..l...  ..    ill    'inx     (Mir    <ii    thrill    was 
,,.     lAtiTinc    ianu;i'    <m    ptia~<     m    •>ii> 


at     lln'    -:>  II 


lillir.       till'      lAtn 


,,f    the    Ica>l-M|uarcs    m)1uII(>ii> 


that     the 


,l„,n.in,    M)    tak.n    for    rnu\rmvu<-v 

,„„ ...M    i ,v.        n s„,„»N   .n.    .- - i    f .»' 


(ilial     clcllirllts. 


MUtM  \1.    I'l.\<  1 


No. 


I 

2 
3 
4 

fi 
R 
7 
8 
9 


\\i 


p|,:,,p        :       Vl'lcii'ilV 


Rpnidiial 

n-c. 


4 


5  37 
12  75 
23  2» 
34  81 
44  IS 
48  OS 
M  12 
54  40 

56  ai 


+  44.R4 
47   10 

50  IS 

.•|K  •.Ml 
(IS  Jll 
74  20 
7fiI0 
711  711 
IVJ  71) 


+  I  2fl 

.  I    !-' 
(I  (17 

,  II  '.It 

,  (I  ,-,7 

-  0  .-,4 

-  :(■:« 

-  1  07 


Xe.. 


10 

II 

U 

i:i 

II 

15 

1ft 

17 


\Vt.  Phaw 


Vrlciniy 


Rrsidiial 


7  -'<■.      '      18 


.-.SOS 

t  :t7  >'7 

-  1  no 

,--4  35 

'Js  "♦> 

1-0  88 

70  12 

■Jft  '.)0 

+  0  01 

HO  ft!) 

;t3  SO 

f  4  9<) 

87-20 

3S  04 

+   5  17 

94  ■  8;< 

33-87 

+   2  3fi 

111  28 

at- 9** 

-  5  04 

125  55 

33  r.3 

-  4  .i8 

i:i:i  :v.i 

40  OH 

-  0  01 

When  tl,c  normal  pla.cs  wor.  plo,,..!  .- .  .Toss-soction  papor.  preliminary 
.,,.n..nts  Miitin.  ...  v.lon.v  ..urv.  fairly  w..l.  w.-n.  ^"^  ^'^  "'^j;; 
pain.l  in  the  previous  .iHermiiuUion,  .so..n  oh.a.m.l  l,v  .he  aid  of  Dr. 
King's  (iranhioal  method.* 

.„r,  of  ChK-f  .\M,.,„„„i,.r  l..H,H,  p    -T-'O  .,.H  .Wrophv.i.al  .Io„n,..l   XXMI  P    12-^- 


•Rrpnrt 


I  UK 


.|..(    IlKP^c  nl'ir     HIN  \n\    t»     I  \'    HI 
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I'cno.i        1  II)  Tit    'liivrt 
e        -     0  7 

•  -o 

/v'  Jti  J.')    km 

V  ,1     1)     JIlsilVI  SO 

-,        -    t  IJ  Jl  km 

()bs..rva,H...     .■Mua.iuns  lor     ...l.     of     ,h-    is-.-n.u.l    pla-.-    u-n.    form,.! 

fn.m      tl.r.M.      .■l...M.ni>      l.v      S.l,l.>inu..r's      ..,„.v..m-.,.     n.. I*       In      -h.- 

..l...rv.,i Muu.,..n.     .h.     mum,1,.  n,„    >>-..n~     Ir tl,-     .: •     P-n-n.n 

,..M..H,1    of    in.n.     V,    as    in  .h-    nunnal    pla...>.    -r    Nu      1     lu-v    »    N-.     ^»    .•> 
ihf    iifiiiiiil    plaifs. 


OBSKRVATIDN    EylATlOXS. 


I,    ,lu....   ohMTVutioM    ...ua.iuns   a..u.ain«   ,u  S-.h^sin^.T-.  notation, 
1-  =5^+r    rose    6/V-  +  K    cosu.    &c  -  K    .    sm  c    6u, 

)r  =  -A'  6u)  =  --'i  -^  5w 

J  =    -  A'   :""'.5(=  -i':!7i5e 


1  -t" 


T  =  A  /i   Ay  ,  ^  P      ,  _  t 

•Publnuliuuii  Allightuy  (lljs.Tviitury   i,  p    33 
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,,,   ,„„,ViinNS    ..I-     IHK    1...M1M..N    ol,>Kl(VvrnHV. 


n,,.    ivMiltiim    nunnal    (M|iuinnn-    arr: 


7 -7. V.I  1 


.()<,)(  f    -       (»J.r 


•J7I) 
700 


Tho     M.hitH.n     of    thoc     (■.,uaii<.i.>     pv( .     tlic 
unkniixMi-: 


fdlldwinsi     values    of     the 


^  _  ,..      .s71l        wlicncc 

,  =  -  1'.>'J7 

r  ==  -        7 1. ".I) 

r  =  -f  1    -2117 


5,      =    +     (IICO 
^V     =    -     ('7f.-.1 

07      =     +    -^^^l 


,.Milt     in    111"    f..llnuinii    values    lur    th 


V    oleitirnls    with 


is    rohici'il    fnmi    7.')()4    to 


TIh'sc    ('(irriTiKiiis    re 
the   u.rived    values    „f    .he    prnl.ahle    errors.        -,. 
:..S7      -howinu    .ha.     .1-    prelin,i„arv     value,    were    verv    eh.>e    to    ,    . 
:.:        -n.    .    a,.,    in,.iea,e,l    h>     -he    sn.allue.    of    the    .lilTereuees    l.t.ecn 
,,.    .„„.„.   ,..„aiue,l    1.    suh>ti,u,u,.    u.    the    ...ervation    e,ua,.ons   and    those 
ohtained    f.o,u    the    ephemeri.    fron.    the    .orree.ed    elements. 


/■7.V.I/.  i:ij:mi-:\ts 


Period,   r=M0-7O  davs 

T->.  eiitrieitv.  r  =  n-717  ■  "2'_ 

I,.n^:itude  of   Apse,   co  =  :.rifi    -    ^'   '^'-^ 

Sonu   Amplitude,   /v^_>7   1'  km.    ±    IM  km. 

P,    .,.r,.    V-l     I)    2.,\s.ur,[-72?.    :^   n  0-20  day 
Pi'r.astron    I  a--ay:e.    i    -■!■    <  ■ 

,■  .     •.        r  <,•  (..in     -         +    t'2-.')'.t  km. 

Maximum    \'ehHity=     4    M  ■  !•• 

Mimum;n    \V!<.eiiy=    +   2(i-.^<i 

p,,„j,,,,,,l   l.n^.h  >emi-axi:-  ,najor.  a   mu    /=    37.171,000. 

The    emnpara.iv.v    hi.h    value,    of    -he    p..o.,ahle    error    of    the    elements 

i.    due    prme,pallv    ,„    -he    al nua,    dev.at.oe-    he,™    pi.ses    .0    an 

f,.„,    „.    veloehv    eurve    d,-awn    from    these    elements   and    sho.n    „.    full    hne 


UK  M'Ki  rmixniMc  m\  \iiv  ft    i  \i  in. 
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•viatioiis    which    will    Ix'    ni'"'''    fully 


in    the    ;i<'c<>ini):iiiyiiii;    lifiun'.       '['hcsc    <li' 

„,,l,.,l,le    ,.mir    of    a    nnr.nal    plac-    of    unit    woiRht 
(if    the    olcincnt-    nearly    (ioiihlr    what 


flisrusx'd    later,    make    th< 

and    con-^iMiuriitly    the    prol.ahle    error 

fhev     would    otherwise    lie. 


,■,,„„  ,  ,,„-efullv  drawn  eurve  on  a  larRO  scale,  the  re>,dual>  from  the 
nt,~ervatioM^  were  ol,lai.,cd  and  are  ,.ven  in  the  last  cohunn  hut  one  ot  the 
,,,„e  of  observations.  Kron,  these  residuals,  the  probable  error  of  a  sni^le 
,>„^„.,  ,,,„„  ,„n,es  out  as  .H-.i  km.  per  second.  It  will  bo  of  uUerest 
,o  co.npare  the  probable  errors  for  the  different  <lispersions  u.se.l  and  these 
are    fiiven    herewith. 


S|,i'ilriii;r:i|>h 


I 

HI  li 

111  S 

III  I. 


A  pfi-  III 
11^ 


Nn    iif 
I'ImI.'-. 


Prnhiililo  Krror 

Silltl'"    rlll'n 


33  4 
20-2 
176 
10  t 


45 
3 

11 
0 


.3  7 
3  2 
3  9 


Then'    is 


verv    little    ditTerence    in    the    accuracy    nf    rnea.surement     with 


the   different    dispersions,    th-   advantajie 


seeinin"-   to    lie    with    the    three-jirisin 


dispersion  and  short  camera.  Fhe  advantage  of  increased  linear  scale  i. 
offset  evidentlv  bv  increased  diffuseness  of  the  lines.  (onsidenns  the 
character  of  the  >pectrum  an.i  th..  presence  of  some  abnormal  effect  the 
accuracy    may    be    considered    satisfactory. 

In  the  velocity  curve  drawn  from  these  elements  the  normal  places 
arc  represented  bv  circles.  It  will  be  seen  that,  considerinfi  the  diffuse 
character  of  the  spectrum  lines,  the  asreemeut  is  c.uite  satisfactory  excepting 
between  phasc-s  70  and  bU  where-  th.-re  is  a  marked  double  Inunp.  As 
the  five  normal  [.laces  m  this  region  hav.-  on  the  averafie  four  plates  each 
it    is    evi.lent    that    this    ,leviation    must    be    considere.I    to    have    a    probable 


stence.       It     is    impo>sib:       to    RiAe    a     d.'linite    cause     for    this 

and 


objective    exi 

abnormal   effect.       As   its   period    is   approximately    half   the   main    penod 
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HtBUCATlUNS    UK    THK    DOMINION    CUSKKV  A  H -KV, 


..„..  soon.  ,..>..  < u— o  of   ,.ns  O.T0..,    nn.,ho..  a,o.,.   tho   u  o 

u,.vo,    .,„o    appan.,.,    oM-i.nan ouM    l-o    .    sooo.uU.y    ...tuH,..u.o    o         U 

,Ho  pon..,l  of   ,1,0   l.ina..>.       AHh.u.h   m,o.>   an  otToo,    .U-os   no,    adnu,    of  a  . 
U  „lo   phvsioal    oxpla,KU.on,    .t    was   ,i.o„.ln    .o.h   wiulo   ,o   doton.uno     .. 


vs  Milution,  addinsi   terms   for    tlio 
suporiH.sod    uu     tho    volocity 


,l,.n>onts   of    tlio    orl'it    on    thi^    >upi.oM,ion 
,.l,,„u.„ts    and  .•arryin^i  throuiih  a  loast-.iuan 
;unplitudo    and    pl.aso    of    a    .hnplo    >ino    ou.-vo 
curvo,    tho    folloNvinji    ol.i.ioul^    w.to    ot.tauio.l. 

IVriods,  141) -TO  .lays  and  TO:}")  days 

Kccontiicity. '=<'■"' 1 

Lunsitndo  of  Apsi.  u;  =  . ')(>'■  SO 

Senu-Vmi-litudo  Pnaiary,  A-  =  -J9t):5  km, 

Periastron   l'as>a,o,  7  =.I.   D.  ^.11^)01041 

Volority  of  Sy>ton..  ,  =  +42.t;:?  km. 

Somi-Ami)litudo  Socondary,   K^A^yl  km. 

Pl„so  Asoondiu^  Xodo  So..oMdary=J.  IX  2,41S,<)G7.42 

Maxinnun  Volooity  Primary  S4-71  Combhu.d  Si  ■  1 

,,.    .  X    1      ;,,.    l>,iiii'ir\-   •'()■().')  ('oml)inod  27  0. 

Mnunnim  \olocit>    l  nmai\    _o 

Tl..    oumpound    om-vo    is    slu.wn    m    do,u.d    inu.    m    tho    iiKuro,    and    it    .s 

,,,,    ..vidont    that    U    doo.    no,     roproson,    tho    ol.sorvations    -H'   ■  /^    ^    ' 
1.   .atisfaotorily   ,.,an   ,ho   sin.ph.  -.rvo  for,   .hilo   tho  -eon.e.a   ts    . 

,        .    so    .,nd    i:^()     it    is    poorer     at    other     parts.        I  ho    aN.iage 

.,,„„larv,       ..,„.    „„.-il.U.    ,.x„ia,.„i„„    uf    , l..viau,„„    ,s    ,l,e   ,„.«„,.   „ 

„,    „  .    ,„„,.„v,l    v....„.i,i..-    .owa,,ls    ,    li,a^   b.v    .la-   l,l,.,ul   ..II.H    ol    .1- 

,  ,„„,„,,.„.  ,v,.i„  i„.i.,«-  .!..■ .  «."■  -'  "'"'"•' ■"'■'"'■';'  '"""7, 

■„, .-.       V,.,    Ma,,.,-s  ,„.,,■„   ...  .  A.,„„a...    a  „iaa,. ■  .  <-    - 

.„,  „„i,..  ,„„i;a, ,..  .1...-  ..( »-ia"ri.  -i-"-  -""" -<."-;■•;■•"  '" 

"„„.., I,™». - ,.„*„...«    u,  1,™., .a>..   o.    .  .M.".- 

•Journal  KASC     111  p    »7,  ,M«r  Ai,r  .   I'J* 
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i,    ..,.    la,..,-   ^l,uw„    ,1,:,,    tl,i^    ua-    l-ohahlv    <hu-    ,u   ,1,-    ,n>r,.-   "t    a    s....,,.] 

.|„.H,u,n    ui,l,    ,1,.    n-,l,an,    UruA    .IIVh  ,        -n,.    ,„„■„■,„■,.    ,~    ,Ik„    -1 n^l 

.,.,.„■,.„,    ,^    pr....,,     i„    "    -rami.    l.M,     ..    ^.■.     .,..    n.:..,K,l.l,.    ,...l.,.'.     -"    '  -, 

.,,■,,.,.,     |„.    I,....,    -rn„.,l.        <-.    .u ■    'I-    '-'Iv    I'l^"-     "'"^""'■''     ^"     ^ '■'■'""• 

,,„.  ..,.,„Hl  ^,H.r,nnM  wa~  .n,:.-..,-..,!,  :.,hI  nn  ,,„„■  .a„anH.l  l:.,v  -.n.  a,.pa,vn, 
,,o„l,l„.J.  wa^  ul..a...l.  Thr  -v^ul,^  a,  \ryU.^  a,al  ,1,.  a,,.,npf.l  ,„.a..,vs 
,„,,,.  oiv,.,,  i„  ,l,r  laM  rohunn  nl  ,h.  ,aM.  u,'  .nr-iuv.  all  lua,,.  ,h. 
.,.,.o,„la,-v  ^prr.nnn  i„  iinpu^^il-l.  p.Mlmn.  Vnv  .•xa,„plr.  -1-  Mr.Mahuy 
v,.l.,n,v  ,n  nuv  pla,r  ami  ,1.'  pnina,>  xrlnn.v  i„  ,l,r  n.l.r  pla,.  a,  ^  nk... 
f,ll  ..,l,i„  .N^u  nr  ,h,v,.  k,lu„H„v^  uf  ,1,.  -,  li,a-.  .UVr  ,!„■  N.lur,„.>  ul 
pnn.an    a.nl   .T.u.la.v    n,   ..n.    ..,r.u-A   ,..■   Ih.v  a,v   ,„   .Muallv    nnp,.Ml,l. 

,.la„^.   pnM.iun.        Tu,-,  I:m  „„„..   la,,.   ,naW  o„    ,1.^.   .,. ...l    pla-,-    l-u,,.! 

,„.,    ,1,1.    „.    ,vp.a.    -n>     -aa.nv.    a.al    I    ~,:u„.lv    .1,h,1„    ,  k.    ,val„v    u,     ,!,.■ 

,|,„,,n,„.        A<    pnxHM.Mv    Ma,.,l.    pla..^    hav.    1 „    -^p.-allv    -rru,..!    \u-u: 

„„1,  ,lnv,.  ,lilT,.na„  ,li~|.THnn~,  ur.v  ,hr  .„aM„nn„  |wm,,v..  vrlnn,y 
^,|,.n  ,!„■  ,loul,li„.  <hn,.M  iM.  nuM  prnmunir,.,!  Im,  in  un  ra^.-ran  ,lnuhl,.l 
li,„.  1„.  ,|,.|,„i,.lv  M..„  a.Hl  win!,.  ,lu.,v  i^  I-^mMv  a  M.-oml  ^p-Hnnn  p,vM.,„ 
,1„,  li,„..  ;„v  M.  h,-.a.l.  .lilTu-r.  a„.l  h.rki.,^  i,.  .■,n„raM.  ,l:a,  I  .loul„  uIihImp 
iH.^iiivc    cv-alriK'c    .'iflH','    way    can    !.<■    nl.,aiiaMl. 


Otlici-    fca-niis    1 


nay    t-r    cilol    Inr    Mi^pcCiiin    aliiio,-„ial    coiHli,!,),!-    in    ,liis 
.,„,       Tlu-    laiur    ,-.'-i,lnal.    In.m    ,I,c    nri,i,    uf    ,~u,nr    of    thi-    plaL-    -l":'i"r,l 

ill,,     avciaur     l(-iilnal     licin-    S    t     a- 

r\[    Liicairi-    ihan    ran    l>t'   csplanii''! 

i,\      il„.    ,h,,icc    (if    (lilfcirni     lilK" 


al      ,hr      l.ick      ami      ^<■|■k^-      ,,l,-rI\alol)r 

,.,,inpai<Hl    wiih    1-1    km.    a,    Oltaua,    aiv    mur 
1,X      thr     pn.M'     cliai'aCci'     nf     lllf     ^prrlrilin     nr     i, 

„:„|,  ,|i,y,,,,,,„  wav.-lciiilhs  fn,-  n.raM.nanrn,.  .\„o,hr,-  ,va-:.,>  ,-  n.  I- 
,„„n,l  in  ,h-  .linVnauv  l.HWr.n  ,l,r  v.lori.v  nf  ,!„■  ^vM,an  ol.ann.l  luav 
-H''<i  km.  pn-  ^.Tun.l  ami  iha,  uhranu-.l  l.'nm  „^  >,,vam  mo,„m  +:i'.l-2 
„:T:mn  i-  of  ^p.rial  ,,„(  ,v<,  a~  \yurx  ..,„■  o,'  ,!„■  n.oxin.  Mn-an,  m  Tau.-u^ 
,|,.M.nl,r,l  hv  I'n.f.  no.<.*  lli^  r.,mp„!.'M  .'adial  vrlorM.v  lo,-  ^-  Ta.ua  i. 
1,,.^  kn,.  pr,-  MToml.  2-1  km.  h-  ,han  ih.  (Mlawa  vain..  lii^  v^'lon.v 
vs  \r.\~vi{  oil  Ku-lncr'-  ilrlnininal  ion 
>taiv  of  the   L;;i-oiip. 


Hi     Ihc     i-adial     ino,ion     ol     lii,rc    oilier 
In   a   la,.r  (ii^<'U»ion   of   the  Taurii,-   Mivani   l>y   WII.mmiI, 


*  .\,ir"niirnirul  .Idunril  -WVI.   \\.  31. 
j  IVipular  Astrooomy  XX,  p.  3J0. 


I'l   HI  II    ^  I 


l,,\-    nl      nil.    l>ii 


Ml.MtlN    iiH-l  l;\  Al"!''' 


1  I    ,    ,.,1     nil     ihr     l:i'lial     \rliirilii'~    III'    ■'^     -'■"'"' 

in     ul.irh    Ih-    i-inpilli'l     N.-'l'l'-    •'"'    ''^'^"'    ""     ""  ,  .    ,, 

,,1      llir     -llialll     ilrli  IIIIIIM'I     \'\      «    ■mil""  ,,1,1 

,;„,     ,,,l,„.iiy    nl     ir   lauri    coin.-    .1111     ai     -..I   - 

Oltawa    value. 


„.     ,„..,l,:,l,li..      llii'i'ifniv.     llMi      llM.     Onaua     ^.hu■     i-     omt 

,,.,-,1,1,.      lu     lAi.laiii     till-       v^t'iiKitlr 

,,1,  .     ,1      i-    1,1. MV    likrlv    illir     In 


It    ~iTin-    ti)    iiH'    I 
;;     U,„,     |,M,     irvil.     ami      'li"U~l.      i'       '^      P""' 
,|i„.i,M,iv   l.v    in-im-i    i.l..iiili.'aniin~ii,'uaNrlr„,n, 
a -.liHi     iiiav    1,1.    a,-,    o,.,.a,.v,.|iM.rM^..-    •''■;•--    '^^^^^^^^^^^ 

hll'UC     ir-i'llKll-. 

1,   i.  „f    inliT-l     I"    iii'.n-la"'    I""'    'l'^"     •'■    '^' 


\alllr    "f    till'     pi"l"'i' 


IHilliMll        .lilll       " 


t     llir     ill-laliir     i 


,t     ii||.     ci.iiv  ri'urnl     1"      :r-i'''|''' 


till'     \alili'     III 


„„.    ,i,ii.,la.      Ill    'Maun    .    n     0..    ..i.ui.i.i. a    li.li'     — >     .H    al„nn 

1  ID    year-. 

•n„.  .iiulariu     l„.uu.,.|,    ,1,1.    vi.li,|.i.v    nu-vi.    of    '.' Ta.in    an-l    Hia,    -f    -he 
.,,p,„.|.,an:,li..    W<a.i-anP    .    Mui-    n,a,-ki.|l.    ,l„.    ,1..  iam.n-    Im-..    -i,p. 

,,.    in,.    I i-:in.   n.    '-Hv    ,1.   -am.    n.la.ivi.    pu-imin-   m    U ■>- 

„„       ,„„„    ,„■    :„„„.|.i,iia.,..v    |.„„al    .vlaMv,.    nia.iiiMiil..-.        M.-.--    -Vl 

,.„    liL...    Piaiiii.    ami    l,.W. nini.i.v,    .....    -U. --...nP ula,- 

;„,    i,    ,„.v    1.    ,lia,    111-   al.n..n.,al   ,.1T...-I-   a.v   pnuM I    iiv    Uie   -an..   ,.., 

'm .h    I.,..    va,-iaii.i,.    .11..-     ••'•    --all    i.     i>    pii-i'>l-    ''-     ^ -•-    "'"""- 


,„,.,nr     .,h-rN..Mu„-     nii^li.     -H-^v     "    l^""''     ' 


\M,Ul'l     li.'     "I      !"''■' 

P.ttrr     ii.-liil        wiiul'l      III'       'I 


,,     |„,    :i     vanal)li'     -lar       ami     H 

AliliM  i-li    it    i-    pii--ilil.'    .lial    a 

l„:,ii,..l     il-    a    .■.M,-,.liaalil..     .lU...'--    -f    a,l.li.  Hmal 

11    lin.'-    i-     -ml'    :^-    '" 


,.iv^i     I'l    lia\-.'    tin-    ii-lf 


■rira    \\ 


,,,.    -rrmv.l.   til.'    .■haraiMiT    ..I'    ili-    -l."<'tnii 


,,,„!,,,    ,!„-    ;,.|irni....al    v^nk    'if   .LmliHul    valu.' 


ijuininin.i    <  tl,-ri\at.i.>. 
(  ii.awa. 

1  rliniaiy,    r.M.'). 

»    Vntrciptiysical  J'liiiiii'l   XNl'    ''- 


niv:  ~n:«iH(  •-<"'■"    ' 


UNAUV    n     I  \l   HI. 
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